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QUARKS were originally proposed in the early sixties
by Gell-Mann'and others to bring some orderinto the
confusing world of the hundreds of the so-called “ele-
mentary” particles and resonances observed by that
time. The total number of quarks is at present believed
to be six and theyare denoted by the symbols u,d,s,c,b
and r. These guarks are believed to be the ultimate
constituents of all hadrons. Although it has not yet
been possible to observe the quarks experimentally®,
the success of the quark model’ has led to a tremend-
ous number of theorectical investigations into the
properties of these elusive particles. In the present
note, we estimate the masses of the quarks from the
masses of the J* {(1/2)" baryons by extending a very
simple model proposed by Jenkovszky.

Recently Jenkovszky put forward the hypothesis
that the mass m , of the meson made up of the quarks
a and b is given by the sum of the individual quark
masses m, and m, and a quark spin-spin interaction
as follows:

4

C
mﬂb=ma+mb+ m

anlb 'Sﬂ‘sb‘ (l)

In (1), S,and §, are the spins of the quarks @ and b,
respectively, while C is a constant,.

We generalize this hypothesis to cover the case of
the (1/2)" baryons. 1t is well known from quark mod-
els that the quantum numbers of these baryons can be

accounted for by assuming that they are made up of
three quarks with the spins of the two quarks pointing
up, while that of the third pointing down. By extend-
ing the hypothesis of Jenkovszky, we propose that the
mass m,,. of a baryon made up of the three quarks a4 b
and ¢ with the spins S, Sy and S, respectively, is given
by the relation

mﬂbfzma+mb+mc+mamb Sla_Sb'I' (2)

S,.S.

Sp.S.+

mbmf mﬂmf

For simplicity, we 1gnored the three quark interac-
tion and assumed the same constant of proportiona-
lity C for all spin-spin interactions,

To estimate the masses of the quarks from (2), we
use the following data on (1/2)” baryon masses as
input:

Putuld?)=0.9383 GeV.
AL (utdtel)=2.282 GeV,
Z°(utstsi)=1.315 GeV,

Q' stsicl)=275 GeV,
3% (utstbi)=568 GeV,
3° (utst£4)=20.29 GeV, 3)

In (3) the particle symbols have been used to indi-
cate the masses of the corresponding particles, while
the constituent quarks and the directions of their spins
are shown in the parentheses. The masses of P, A" and
%° are taken from the available latest experimental
data®. For the remaining particles, we have used the

recent estimates by Tiwari and co-workers®, since
these baryons have not yet been observed.

Using the mass data of (3) into (2), we get the
following estimates for the guark masses and the con-
stant C';

m, = mg0.282 GeV,
m,=0.496 GeV,
m_ =172 GeV,

my; = 4.91 GCV,
m,—19.5 GeV.
=_ 5-85X 10 (GeV)’. (4)

In deriving these values, we have assumed that
m,=m since the quarks u and d form an isospin
doublet and their masses should be equal.

From the estimated masses given in (4), we get the
values

m_/m = 3.46,
m,/m = 2.86,
m,/mb=3,98, (5)

for the ratios of the masses of successively heavier
quarks. We observe that the first two ratios are fairly
close to three, a value expected ontheoretical grounds
by Jenkovszky® and many other workers. Moreover,
from (4), we have m/m,=0.57, which is quite close
m,/m,=0.63 derived by Lipkin’.

Our estimates of the quark masses also are in good
agreement with the values obtained by other workers
using much more sophisticated theoretical models.
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For example Aubrectit and Scott derived’ m ,= m ;=
0.298 GeV, m,=0.497 GeV, m.=1.54 GeV,
m;=4.73 GeV and m,=14.7 GeV. Onthe other hand
Aerts and Heller® recently applied the Born-
Oppenheimer approximation to the MIT bag model
and obtained m,==0.571 GeV, m ,=1.872 GeV and
m,=5237 GeV.

The authors are very grateful to Dr C. V. Sastry for
many helpful discussions.

2 April 1983

. Gell-Mann, M., Phys. Lett., 1964, 8, 214,

. Jones, L. W., Rev. Mod. Phys., 1977, 49, 717

. Kokkedee, J. J. J., Quark model, Benjamin, New
York, 1965,

4. Jenkovszky, L. L., Institute of Theoretical Physics,
Ukranian S. S. R. Preprint No. ITP-78-50E,
1978.

. Particle Data Group, Phys. Lets., 1982, 111 B,l.

. Tiwan, K. P., Bhargava, B. 8. and Singh, C. P.,
Indian J. Phys., 1982, A6S, 302.

Lipkin, H. J., Phys. Rev. Leit., 1978, 41, 1629.

. Aubrecht 1I, G. J. and Scott, D. M., Nuove
Cimento, 1979, AS0, 241.

9. Aerts, A, T. and Heller, L., Phys. Rev., 1982, D25,

1365.

L T e

o b 2w

N L

0o ~

A CONTRIBUTION TO THE FLORAL
ANATOMY OF PHRYMA LEPTOSTACHYA L,

R. V. RaAMANA, P, S, Prakasa Rao AND

L. L. NARAYANA®*

Department of Botany, Nagarjuna University,
Nagarjunagar 522 510, India.

*Departmemt of Botany, Kakatiya University,
Vidyaranyapuri, Warangal 506 009, Iadia

THE herbaceous monotypic genus Phryma L., with
bicentric distribution in moist, deciduous or mixed
forests of eastern North America and South East Asia,
seems to be of somewhat uncertain taxonomic posi-
tion. Tt was referred to the Verbenaceae' ™ It was also
assigned*® to an independent family Phrymaceae on
the basts of the presence of single ovule in the unilocu-
lar ovary. This treatment was followed and it was
included in Lamiales’. The morphoanatomical fea-
tures of Phryma leptostachya L. was studied’ in a
casual way and this work embodies very few observa-
tions concerning the genesis of floral parts and their
vasculature., There is, however, no other published
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work so far on the floral anatomy of Phryma. The
present work, therefore, was undertaken to amphify
details of the features of vasculature of the flower of
Phryma leptostachya L. and to clarify the systematic
status of the genus.

The flowers are grouped in both terminal and axillary
long pedunclate spikate racemes. The flowers are
bracteate, bracteolate, complete, hypogynous
and tetracyclic with floral formula Ky, Cumy, A,
G The sympetalous calyx 1s persistent ana 2-hpped
displaymg 3 and 2 condition (figure 19) and accrescent
int fruit. The upper lip of sympetalous tubular corolla
comprises two members and encloses the tripartite
lower lip (figures 20-22). The four epipetalous sta-
mens are 1ncluded and the anthers are 4-sporangiate;
the posterior stamen being completely suppressed.
The posterclateral stamens are shorter than the
antero-lateral ones and the anthers stand out atdiffer-
ent levels. The 2-carpellary syncarpous pistil is 1-
ovulate (figures 15, 16). The ovule is sub-basal and is
borne on the placenta, which is fused with the ovary
wall along the antenor side. The fillorm glabrous
terminal style is included 1n the flower and terminates
in a bifid stigma.

The two bracteoles, which are almost opposite to
on¢ another, arise above the 3-stranded bract and at
shghtly successive levels on the floral axis, receive a
trace from each of the corresponding stele/vascular
bundle of the 2-steled/bundled floral axis {figures 1 &
2). The two prominent steles/vascular bundles after
giving off those to the corresponding bracteoles (fig-
ures 1 & 2}, fuse to organise a closed ring of main stele,
the simple siphonostele (figure 2). Five strong sepatl
traces emerge symmetrically from the main stele (fig-
ures 3-5) and prior to their entry into the base of the
sepals, each trace branches into a median and pair of
lateral traces (figure 6). Thus, the sepals are 3-traced
and the sepal laterals originate conjointly with the
midribs (figures 6 & 7). At a slightly higher level of the
sepaline vasculature from the axial cylinder a second
whorl of five traces alternating with the sepaline traces
depart for the petals (figures 6-8). Four staminal tra-
ces are then produced alternating with the petaline
traces from the main stele (figures 9-11). There is no
external or anatomical evidence of the suppressed
posterior stamen (figures 9 & 10). The nine (5 petal
and 4 staminal) traces enter the corolla tube (figures
9-11). The petaline bundles remain unsegmented in
the greater part of the corolla tube (figures 9-12), but
at its throat each bundle gives rise to a petal dorsal and
a pair of petal laterals (figures 13 & 14). At the level of
divergence of the filaments no branches of the stami-
nal traces are left behind in the corolla tube and traces
depart from the ring and enter the filaments, uiti-
mately ending in the connective (figures 17-19).



